Mechanism of the decreased renal blood flow in the potassium-depleted conscious rat.
Although chronic potassium deficiency is a common clinical problem, the hemodynamic consequences of chronic sustained potassium depletion have not been clearly delineated. In this study, the hemodynamic consequences of chronic potassium depletion were evaluated in the conscious rat. Potassium-depleted rats had a decrease in mean arterial pressure which was caused by a decrease in systemic vascular resistance. In association with these changes in systemic hemodynamics, renal blood flow (RBF) was also decreased. The decreased renal blood flow was caused by an increased renal vascular resistance (RVR). Because plasma renin activity was increased the role of angiotensin II as a renal vasoconstrictor was evaluated by utilizing two angiotensin antagonists. Although the administration of saralasin to potassium-depleted rats did not alter systemic hemodynamics, RVR was decreased and RBF was increased. Similar results were obtained with the converting enzyme inhibitor teprotide. Because products of endoperoxide metabolism may cause renal vasoconstriction, the role of prostaglandins and thromboxanes as renal vasoconstrictors were evaluated by utilizing cyclo-oxygenase and thromboxane synthetase inhibitors. None of these agents altered systemic hemodynamics. Following the administration of indomethacin, RVR was decreased and RBF was increased in potassium-depleted rats. Similar results were obtained with another cyclo-oxygenase inhibitor, meclofenamate, and with imidazole, an inhibitor of thromboxane synthetase. Because neither angiotensin II nor products of endoperoxide metabolism could alone account for the increased renal vascular resistance of potassium depletion, studies were performed in potassium-depleted rats treated with indomethacin plus either saralasin or teprotide. In these potassium-depleted animals, renal blood flow was restored to normal. In conclusion, the decrease in renal blood flow and the increase in renal vascular resistance in potassium depletion is mediated by angiotensin II and a product of prostaglandin endoperoxide metabolism, most likely, thromboxane.